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Summary 
Metals particles-covered Polystyrene Nanospheres (M-
CPSNs) could be prepared through simple chemistry reaction.  
Analyzing Cd metal particles-covered PSNs as a model for 
metals particles-covered Polystyrene Nanospheres with ATR-
FTIR spectrometry and FESEM, it prove that metals can be 
attached to polystyrene polymer. In determining the wave 
number ranges of 1700-1600 cm
-1
 and 1500-1200 cm
-1
 , 
signficant different of ATR-FTIR spectra are generated 
between pristine PSNs and cadmium-covered PSNs. In 
addition, surface morphology of pristine PSNs thin film 
explored with FESEM revealed sharply different from that of 
cadmium-covered PSNs one. It indicated that PSNs particles 
surface have succesfully been fully covered by cadmium 
metals particles. Therefore it could be concluded that 
cadmium metals particles-covered PSNs thin film could be 
fabricated as a way to embedded metal  to polymer which 
could be usefull in creating embeded nancatalysts and the 
model is ilustrated as the following Fig. 2.     
1.Introduction    
 
Metal atomic particles-covered Polystryrene Nanospheres (M-
CPSNs) could enhance basic properties of both materials,the 
substrate and metal particles, such as enhancing  thermal and 
mechanical stability, electric and electronic conductance, 
optical and magnetic behaviour,  hardness, and catalytic 
activity. M-CPSNs  could be prepared  through two 
strategies:First step through functionalizing the PSNs 
molecule framework with an active organic group and later 
followed by metals introduced onto the fuctionalized PSNs
1,2
. 
The metal deposition or embedding of metals to the PSNs 
particles are common procedure to fabricate functionalized 
PSNs-based
3-7
 support material for biosensors
8-10
, ion 
exchange membranes
11-13
, drug delivery agents
14-17
, acid-base 
catalytic materials
18
,  manufacture of pattern nanostructure 
materials for light emmiting
19,20
, specific adsorbant 
materials
21,22
, metal-based catalytic materials
23,24
 and for 
intermediate material for fuel cell membrane and 
electrodes
13,25
.    
The determining factors of better dispersion in 
incorporating metals to   functionalized PSNs depend to the 
chemical reducing agent which will prevent any undesirable 
algomeration. Similar research of PSNs-based dispersion 
system without any additional chemical stabilizer has been 
reported elsewhere [26].   
 In this paper we reported the fabrication of cadmium 
(Cd) metal particles-covered PSNs  prepared with common 
stabilizer  addition of poly vynil pyrolidon (PVP) to study 
their physical interaction and chemical change through ATR-
FTIR spectra   as model of metal-covered PSNs material 
structure.  
 
1. Results and Discussion:  
Images of M-CPSNs in this case is Cd-CPSNs and the model 
of Cd-CPSNs structure was depicted in Fig 1 and Fig.2, 
respectively.The ATR-FTIR spectra of the Cd-CPSNs  and  
bare PSNs explored under Tune-Up, ATR correction, Based  
 
 
line correction and Normalization modes sequences was 
depicted in Fig. 3.  
 
Figure 1. FESEM images of surface morphology of Cd metal particles-
covered PSNs (a), pristine PSNs (b), Cd metal particles-covered PSNs 
irradiated by continues laser (c) and pristine PSNs irradiated by continues 
laser (d). 
In Fig.1 (a) and (c) show the different concentration of 
metal precursor, where in Fig. 1(c) , a much higher 
concentration of metal precursor was introduced. Figure 1 (b) 
is bare PSNs compared to 1(c) exposed to laser beam for 20 
minutes. The Fig. 1 (c) shows the Cd metal particles might 
have fully coverred the surface of PSNs reducing the laser 
impact to it shape, where bare PSNs will usually deformed 
under laser treatment.  
 
Figure 2. Proposed model of Cd metal particles-covered PSNs body 
constructed up PSNs-based material thin film 
 
ATR-FTIR spectra:  
Comparing Fig.3(b) to Fig.3(c) we  assumed the Cd metal 
particles might fully-covered the  polystyrenes surface, since 
its wave number peak pattern slightly changed. Unfortunately 
this position was likely lack of advantage due to it could not 
prevent the bonds from laser exposure as its ATR-FTIR 
spectrum in ranging wave number bands of 3080-2920 cm
-1
 
was disappeared followed by continuous laser  exposed for 20 
minutes as shown in Fig. 3(c). Thus, hydrogen atoms of 
polystyrenes phenyl moieties collapsed during laser exposure.  
This situation lead to the formation of a reactive molecular 
ionic radical which drove the according phenyl intra-molecule 
degradations progressed since it was justified by disappearing 
wave number peak of around 1600 cm
-1
 which was commonly 
attributed, in this case, to the phenyl ring. C=Csp
2
 stretching 
vibration as shown in Fig.3(a). 
In contrast, however it was surprise that ATR-FTIR 
spectrum of around 790 cm
-1
, 699 cm
-1
 and 668 cm
-1
 
represented the bending; wagging and twisting vibration of C-
ph bonds (ph stands for phenyl moiety) was still generated 
from the Cd metal particles-covered PSNs thin film during the 
laser exposure as it can be seen in Fig.3(a). It attributed that 
probable the aromatic ring of phenyl moiety actually did not 
totally destructed but it was just transformed to be non-
aromatic one during the laser exposure. This possibility was 
clearly confirmed by its surface morphology image that kept 
in spherical shape as shown in Fig.2(e). This phenomenon 
might be very unique due to the Cd metal particles settled 
therein could act as a shield that prevent   covalent bonds 
collapsed by laser irradiation.  
 
Figure 3. ATR-FTIR spectra of Laser-exposed Cd metal particles-covered 
PSNs (a), Cd metal particles-covered PSNs (b) and pristine PSNs (c). These 
spectra were analyzed under the sequence modes of Tune-Up, ATR 
correction, Base line correction and Normalization and quoted from reference 
[22] for spectra (b) and (c).Right: Rough sketch of Polystyrene unit 
molecular structure.  
 
Conclusions: 
It was concluded that the basic molecular structure of 
polystyrene framework constructed up the fabricated Cd-
CPSNs  thin film material was not change significantly 
compared to that of pristine PSNs. The existence of Cd metal 
particles covered the surface of PSNs could provide at least 
two impacts especially to its physical properties, those are (1) 
made capable to form a dumbbell-like structure between two 
Cd particles-covered PSNs adjacent, and (2) enhancing the 
porosity of the PSNs-constructed material compare to the 
pristine PSNs. The most important and interesting 
phenomenon was the existence of Cd metal particles on the 
PSNs surface might act selectively as a shield to prevent 
certain atomic bonds of polystyrene framework towards 
continuous laser light irradiation of 632 nm wavelength for 20 
minute exposure. This research was successfully performed 
since the proposed  model of Cd-CPSNs  as depicted in Fig.2 
could be created. 
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